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 Flow Accumulation 
MANUAL PARAMETERIZATION before simulation 
• Characteristics of this catchment required specific definitions for some parameters 
• Estimation of key parameters pertaining to soil, vegetation and change of some 
parameters (e.g. Manning roughness coef.) were critical for better SWAT prediction 
SOIL Adapt SWAT database to Mediterranean soils: include field data 
CROPS Change some parameters: BLAI “leaf area”, USLE C, Canopy height, Root depth 
ET  Until have daily data of wind, relative humidity & solar for the study area: change  PET 
 Penman Monteih to Hargreaves method ( only precipitation and TºC data) 
OUTLET 
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DEM: 5*5 m resolution 
Watershed: 74 ha 
Lake: 1.7 ha 
Daily database 10 yrs. 1997-2006 
Warm-up period 3 yrs. 
Precipitation mm, daily data 
Temperature ºC daily max / min 
Mediterranean continental 
Climate: 595 mm/yr  and 12 ºC 
Different rainfall distribution 
Solar radiation, relative humidity & wind velocity are simulated 
After modify DEM, flows 
end in a single point at 
the center of the lake 
The Soil and Water Assessment Tool SWAT is a process semi-
distributed watershed scale hydrological model 
Key tool to predict hydrological and sediment processes, identify soil 
sediment sources and sediment yield at watershed scale (e.g. Kannan et al., 
2007; Arnold et al., 1998) 
This study addresses the challenge of applying the SWAT model to an 
endorheic watershed that drains to a central lake, without external 
output, and without a network of permanent rivers 
 
OBJECTIVES 
1. Develop a new methodological approach to apply SWAT model in 
an endorheic watershed of the Spanish Pre-Pyrenees  
2. Use of SWAT model to simulate overland flow, runoff generation and 
processes related to soil erosion 
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 3.2. HRU Hydrologic Response Units 
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 1. Introduction 
SSS 9.7 
 
Validation and uncertainty in soil 
erosion modelling: 
achievements and challenges 
Endorheic system watershed 
Central Spanish Pre-Pyrenees 
Without external output and rivers 
Permanent fresh water lake 
Abrupt topography 672 - 862 m 
Average slope 24 % 
Mediterranean agroecosystem 
Complex karst watershed 
NORTHERN PART 
• Steep slope (> 24%) 
• Undisturbed shallow soils 
SOUTHERN PART 
• Gentle slopes (< 12%) 
• Cultivated fields around the lake 
 2. Study area 
 3.3. Climate Data 
 3.1. Watershed Delineation 
LAND USES 
Complex land use mosaic 
Natural vegetation is locally 
interrupted by cultivated land 
WATERSHED DELINEATION 
 
 
     W model                       E model 
  Sub-basin        13     5 
  Output                        13     5 
  Watershed output          3     1 
  HRU’s            510 221 
 
The simulated reaches are consistent with 
badlands areas mapped using GIS 
 4. Results 
VALIDATION: SOIL MOISTURE 
• The model was validated using 62 soil water content data from field 
measurements (López-Vicente and Navas, 2009) at season scale 2005 - 06 
• Compare the water content of probe ML2x (corrected to the depth of 
soil, assuming constant behavior) with SWAT output SW_INIT on 
each HRU SW_INIT (mm H2O) monthly average soil water content for each HRU  
 5. Conclusions 
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1. Automatic watershed delineation 
SWAT does not understand DEM. Not accept an outlet within the basin 
2. Outlet in the boundary and burn in a stream network 
After modifying DEM and move the outlet to the boundary (create a min. 
 topographic value) all watershed can be modeled simultaneously 
Good approach but in this watershed with flat areas in the southern-part, 
 the sub-watershed boundary delineation is not realistic 
3. Modelling each sub-watershed separately (Tools: burn and mask) 
Western model: Burn In (stream), without mask and 3 output 
Eastern  model: Burn In (stream), Mask (Eastern boundary) and 1 output 
DIFFERENT METHODOLOGICAL APPROACHES 
BURN IN 
Stream shape 
MASK 
Eastern boundary 
shape 
2. 
SOIL TYPES FAO   % 
Leptosols  39 
Regosols  32 
Calcisols  17 
Gypsisols    1 
Gleysols    4 
Rock & Water      7 
SLOPE INTERVALS 
Low-medium   0-15 
Moderate 15-30 
High    >30 
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Wet years W /  Dry D / Average A 
Sub-watershed 
boundary 
delineation is 
no realistic 
change 
stream 
direction 
• Simulated values with SWAT are 
lower than field values  
• Results depended on the season: 
 Autumn had the higher soil water content 
and Summer the minimum 
 Autumn showed moderate agreement 
between simulated and field data 
 In cultivated soils better correlations 
Delta-T Theta Probe ML2x 
• The endorheic systems and the complex topography are limitations to SWAT watershed delineation 
• This study illustrates a protocol to simulate endorheic hydrological systems using SWAT 
• Further research is needed to improve i) develop methodological approach 2 and 3, ii) definition of 
the climatic data for the catchment, and iii) get best fitting between observed and modeled results 
• The karst characteristics of the watershed may also affect the simulation results and a more detailed 
adjust of  groundwater parameters will improve the validation in  the catchment 
• More information is needed to improve the validation of results predicted by SWAT in the “Estanque 
de Arriba “ watershed 
• The information gained from this research will be of interest for application of the SWAT model in 
other endorheic watersheds 
W model E model 
LAND COVER % 
Forest 39 
Cultivated land 24 
Scrubland 26 
Rock   4 
Others   7 
SOILS 
Stony soils 
Shallow (< 60 cm) 
SLOPE 
Reclassified slope map 
Method: Equal surface 
representation (≈ 33 %) 
Western 
model 
Eastern 
model 
